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Data Acquisition in Space: Jet Propulsion Lab
Relies on Macintosh Technology For
Critical Testing

DRAFI: In May 1996, World Wide Web users had a chance 10
observe the live downlinking of data from an experiment aboard the
space shuttle Endeavour. The experiment, called the Brilliant Eyes
Ten-Kelvin Sorption Cryocooler Experiment or BETSCE, was
designed by the Jet Propulsion Laboratory (JPL) of NASA to test our | Summary

anew relrigeration technology. This rechnology, a form of cryocooler | fn May 1996, World Wide Web
called “sorption coolers,” was being tested o sce whether it could wsers had a chance tu ohyerve the
operate in the weightless, vacuun environment of space. Sorption live downlinking of data frum an
coolers, which can produce tcinperatures below 10 Kelvin (K) experiment uhoard the spuce
without vibratton, will help in future space activities involving shutile "”""”"‘;["3 Tl"" Brilii
precision-pointing astronomy, carth-observation and surveillance experlment, culled the Briffiaut

e satellite licati Eyes Ten-Kelvin Sorption
Ppace SCHe applications. Cryvcovler Expectment or

RETSCI, was desiguned by the Jer

Apple Macinponk in

Technical Muarkets

Challenge: Aboul five years ago, JPL scientists wunled to first test Propulsion Laboratory (JPL) of
BETSCE in what is called a “prootf-of-principle™ experiment, un NASA 10 rest oul a new
experiment performed on the ground 1o simmulate one best performed refrigeration technology.  The

in space. Dr. Edmiund C. Baroth, Technical Manager of the computer systen that was used for
Mcasurement Technology Centcr (MTC) at JPL. necded Lo come up the project—[from dts  initial
with a data acquisition system to support this experiment. testing phase 1o its pace shuitle

try-vut—was a Muacintesh Quadra
ustug LabVIEW graphical

Solution: Dr. Buroth turaed to Mucintosh® wechnology along with a
programming suftware by

Macmtosh-based graphical prograimming software called LabVIEW
by Nationa! Instruments for a data acquisition system. At the tine,
LabVIEW ran only on the Macintosh. The initial system was Key Benefity
conhizured on a Mac 1lx, and as the project progressed from being a |
ground experiment to a flight experiment, Buroth Kept both
components, movmy 1o & Macintosh Quadra® 950 and the lalest

National Intruments.

Rased vnthe suce ess of the Ul TNCT
project ondmard the Endvavour, surption
coalers were proved 1o ba a viable

version of LabVIEW. approach ferr aiding in experiments i
space that require low remperatures and

Though the system was injtially developed for data acquisition, it stabl e conditions

s00n evolved to perform a gamut of functions, including serving as a

flight test characterization tool. For the Endeavour experiment, the edmong the propesed prefects i the

system was used as a data display. archiving. analysis. internet and corprion cunlen will ke ponable is the

commanding tool. According to Dr. Barorh, tteemes as MpﬂﬁtQ abtliey fur scientists 1e searcin the sular
Athatthe Macitosh Quadiu was able to progress through the various sisicn Jur portholike proiers aud i mers
phuses ot the BETSCE project. “That’s why we chose it,” he says.
“The Macintosh platlorm is a good choice for duta acquisition,
analysis and iternct capabilily duc 10 the case and flexibdility of
configuration, availability of sofiware and consistency.”

accioralely et vaiouns g Barce divanier,
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\thc.hfi.mnmwwwktmdﬁeuuuu[ ils-consistensy, CA Muc®'
ts- 4 Mircas 0-Muoc: Al PCy-are not-ath the samie,” stys Burothf"We
liked the backup Apple® could provide. Knowing we could count on
justunplugaing a Macintosh Quadra 950 and replacing it with the
spare 700 we bought was a reassurance factor we wanted during the

expertiment.”

Anong the functions the Macintosh/LabV IEW system performed
during the indeavour launch was the gathering of data from ahour
100 sensors focated un the experiment, which was based in the Space
Shuttle's cargo bay. These sensors tracked lemperature, pressure, and
voltages. This duta was timed and stored as the experiment wenl
atong and appeared on the computer screen in a graphical format.
Also. LabVIEW was able to convert Lhe voltage levels to
understandable nummbers on the display screen.

During the Endeavour launch, the data wus downloaded from the
space shuttle to the NASA Johnson Spice Center in | [ouston, which
relayed the data to the Macintosh Quadra running LabVIEW ar JPL’s
Meusure pent Technology Center in Pasadena, California. From
there, JPL scentthe datato a LabVILEW-based web server at National
Instruments in Austin, Texas. The live datawas available tor viewing
onthe National Instruments” website and data could also befound on
an Apple website. The Nutional Instruments website reccived a halt
million hits over the ten days Of the Endeavour fhght.

Benefits: During 1ts Endeavouy gry-out, the BETSCE performed close
to predictions. Dr. Barothang (eam ofx at JPL ure

con fident that the sorption coolers are a viahle approach and can be
connected to various Instruments tor experiments in space that require
low temperatures and stable  conditions.

Among the proposed prajects that the sorption coolers will help
benefitis allowing scientists to search the solar system for earth-like
pluncts. This can be accomplished by connecling sorplion coolers to
vptical detectors that use infrared wechnology to examine wavelengths
I space.

By being able 1o investizate hitherto uncxplored energy wavebands of
spuce with optical detectors attached to sorprion coolers,
astrophysicists around the world arc expected to work on a
collaborative project to test different models of how the universe was
formed (Big Bang theory).

Eull Quute

“The Macimtosh platform s a
¢ood choiee for data
analysis and Internel
due to the
conflguratlon,
software  und consistency.”
Ldmund Baroth,

Measurement
Center, Jet
Laboratory

—Ur.
Manager,
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Systems at-a- Glance

Apple Itardware / Software:
Macintosh Quadra 950
Mac intosh Quadra 71)()

SRR X Seaing

1hird-t'arty Hardware / Sofonare:
National Instruments {abVHW
Microsaft Dacel

Microsoft Word
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I hereby agree [0 the following level of authorization regarding the use of my completed
v Success!story:

L. Level One Authorization - Internal

— -—!4__2, Level Two Authorization .Limited External, Genera Use

Tunderstund thatif my Success tsiory testimonial is selected for possible placement inun
type of print media O broudcast, [ will be renotified for a review of its usage and respective
authonizat jon.

| huve reviewed the story, in its finul form, and provide Apple Computer, Inc. with this
fingl, signed-off authorization to use the story.

Signature 7)]%\4& &//@7—&“ Date 5,/10/7 /

nume __ /Ny Sue (' Brien e __Copyricur Apmmistraree
Company 9{1//{?}[4‘% / ‘7/1
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